In the electrochemical experiments, cyclic voltammetric (CV) and electrochemical impedance spectroscopy (EIS) were performed on a CHI 660D electrochemistry workstation (Shanghai Chenhua Instrument, China) with a conventional three-electrode system including a bare or modified glassy carbon electrode (GCE, Φ= 4 mm) as working electrode, a saturated calomel electrode (SCE) as reference electrode and a platinum wire electrode as auxiliary electrode. The pH measurements were carried out with a pH meter (MP 230, Mettler Toledo, Switzerland).
Experimental measurements
CV of stepwise fabrication electrodes was performed in 2 mL [Fe(CN) 6 Ultimately, the obtained biosensor was stored at 4 °C when not in use.
Results and discussion

The electrochemical characterization of the stepwise modified electrode
To further confirm the assemble process of biosensor, EIS which has been proven as one of the most powerful tools for interfacial investigation was employed to monitor the fabrication process of modified electrode. The results indicated that a sensing interface was effectively constructed. 
Optimization of the experimental conditions
In order to maximize the sensitivity and efficiency of the biosensor, the Therefore, 40 min was adopted as the incubation time for 3.0 μM peptide in the following whole experiments to obtain the best results. 
Reproducibility and stability of the proposed biosensor
The reproducibility of biosensor was investigated by analysis of the same concentration of PSA (10 ng·mL -1 ) using four electrodes prepared in the same conditions. As shown in Table S3 , a relative standard deviation (RSD) of 2.78%was acquired. When the present biosensor was repeated for four measurements with 5 ng·mL -1 PSA, a RSD of 3.79% was obtained, suggesting the proposed biosensor has acceptable reproducibility.
The stability of biosensor was studied through measuring the EIS responses of as-prepared biosensor of long-term storage every day for a long time at 4°C. The biosensor retained 94% of its initial EIS value after 6 days storage, which indicated that the biosensor had a good stability. 
